A 48-year-old Chinese woman with primary leiomyosarcoma of the inferior vena cava (IVC) who succesfully underwent resection of a long length of the affected IVC and the right kidney together with graft replacement of the IVC is reported.
Introduction
Leiomyosarcoma emanating from the vascular wall of the inferior vena cava (IVC) is rare. Although most IVC tumors are amenable to operative procedures, such as either IVC ligation or wedge resection of the IVC with simple closure or patch reconstruction rather than prosthetic replacement, 1,2 it is not certain which surgical procedure is better when a long segment of the IVC and one kidney are involved. We herein report a patient with a primary leiomyosarcoma of the IVC who successfully underwent resection of the affected IVC and right kidney along with graft replacement of the IVC.
Case history
A 48-year-old Chinese woman was admitted with more than 3 months' history of mild pain in the right flank and right epigastric region before seeking medical attention. Prior to then she had always been healthy. Physical examination revealed a large tumor in the right flank and right mid-abdomen. Abdominal ultrasonography demonstrated a large retroperitoneal mass (17 cm ϫ 14 cm ϫ 8 cm) surrounding the right kidney in the right epigastric region. Magnetic resonance imaging (MRI) and computed tomography (CT) revealed a tumor that originated from the IVC wall at the confluence of the renal vein with the IVC.
The right kidney was included in the tumor. MRI also showed that the mass was 16 cm in longitudinal diameter and 6 cm in width in the corresponding portion of the IVC ( Figure 1A ). There was no obvious IVC thrombus identified around the tumor. Intravenous urography indicated that the function of the left kidney was normal but that the right kidney was nonfunctional. Blood urea nitrogen and serum creatinine values were normal.
The patient was taken to the operating room 10 days later. The abdomen was entered through an upper midline incision. Exploration of the abdomen confirmed the preoperative findings. The tumor involved the infrarenal and suprarenal IVC, as well as the right kidney, but there were no other metastases present. The infrarenal and suprarenal IVC and left renal veins together with the right renal artery were controlled and dissected. Several lumbar veins were also ligated and divided to free the IVC approximately 2 cm above and below the tumor to allow for an adequate margin of resection. The IVC was clamped proximally just below the liver and distally just above its bifurcation, and the distal left renal vein was also clamped. The IVC tumor and the involved right kidney were removed, leaving 1 cm of IVC or left renal vein cuffs for anastomoses. The IVC was replaced in an end-to-end fashion with a polytetrafluoroethylene graft, 16 cm in length, and the distal left renal vein was anastomosed end-to-side to the middle one third of the graft. After completion of all three anastomoses, the clamps were removed. During this period, the hemodynamics were stable and the left kidney showed no obvious signs of congestion. The entire operative time was 3 h and 45 min and the blood loss was 1200 ml.
The resected IVC specimen showed tumor protrusion into the lumen of the IVC and the right renal vein. Histopathological examination demonstrated a moderately differentiated leiomyosarcoma.
After the operation, left renal function was intact and the blood urea nitrogen and serum creatinine levels remained within the normal ranges. The patient One case of leiomyosarcoma of the inferior vena cava treated with radical resection and vascular reconstruction was discharged on postoperative day 10 and no adjuvant chemotherapy or radiotherapy was administered. She was managed with oral anticoagulation for 2 months after the operation. At the 9-month follow-up evaluation, the MRI did not show any evidence of recurrence ( Figure 1B ).
Discussion
Primary leiomyosarcoma belongs to the group of soft tissue tumors, which accounts for approximately 0.5% to 1% of all malignant tumors. Since Perl described the first patient with leiomyosarcoma of the IVC at autopsy in 1871, over 230 patients have been reported in the literature. 3, 4 Vascular leiomyosarcomas are most commonly located in the IVC, although they sometimes develop in other larger and smaller veins. Eighty per cent of leiomyosarcomas in the IVC occur in women with a mean age of 54 years. 5 Vascular leiomyosarcomas have rarely been reported to occur in arteries. 6, 7 In general, the IVC is divided into a lower segment, extending from the bifurcation to the renal veins, a middle segment that extends from the renal veins to the hepatic veins, and the upper segment, which begins at the hepatic veins. Mingoli et al 3 reported that tumors arose from the IVC lower segment in 80 patients, from the middle in 94 patients and from the upper in 41 patients. The tumor arose from the middle segment in this patient.
Early diagnosis of leiomyosarcoma of the IVC is usually difficult. The symptoms vary considerably according to the site of the tumor. When the tumor is in the upper segment, the hepatic veins may be occluded either by the tumor or by thrombosis, and the Budd-Chiari syndrome may appear. Tumor of the middle segment often causes epigastric discomfort.
Leiomyosarcoma of the lower segment of the IVC may cause pain in the right lower quadrant, back, and flank, or varying degrees of lower extremity edema while the tumor grows. 1 CT imaging, cavography or MRI allow accurate preoperative diagnosis. MRI seems to be superior to CT particularly for showing the soft tissue and organ spread of caval tumors. 8 Ultrasonography can provide additional information on the extent of tumors.
Some reports suggest that primary tumors of the IVC or adjacent tumors invading the IVC can be treated by resection of the right kidney and IVC with ligation of the proximal and distal IVC and the origin of the left renal vein with preservation of left kidney function. [8] [9] [10] The adrenal vein, and inferior phrenic, azygos, hemiazygos, gonadal and paravertebral vessels can provide adequate collateral flow after proximal ligation of the left renal vein. For these reasons, most middle segment IVC tumors invading the right kidney have been treated by resection of the IVC en bloc with the right kidney and ligation of the proximal left renal vein. 10, 11 Some IVC tumors have been operated on by wedge resection of the IVC with simple closure or patch reconstruction rather than replacement. 1, 2 Yanaga et al 12 reported a patient with primary leiomyosarcoma of the IVC at the renal vein confluence who successfully underwent resection with a Gore-Tex graft (WL Gore & Associates, Inc., Elkton, MD, USA) replacement of the IVC with the use of a venovenous bypass.
Lower limb vein thrombosis has been reported in three of 34 patients who underwent an infrarenal, pararenal, or suprarenal caval resection without reconstruction. 11 Because the length of the IVC tumor in our patient was 16 cm, many lumbar veins that may serve as collateral vessels for the obstructed IVC had to be divided; therefore it was decided to replace the IVC with a polytetrafluoroethylene graft. When tumors occur in the upper IVC segment, they are thus seldom resectable, because of the complexity of the anatomy and involved hepatic vascularization. Tumor growth into intrahepatic veins and secondary thrombosis should be excluded before radical intervention is performed. Optimal surgical treatment, although technically difficult, can be achieved by hepatectomy with extracorporeal caval segment resection, followed by auto-transplantation of the liver. 13 Mingoli et al 14 investigated 218 patients who were enrolled into the International Registry of IVC Leiomyosarcomas and reported that in 120 patients who underwent a radical resection of the IVC tumor there were 3 (2.5%) early postoperative deaths and 7 (5.8%) major complications. Postoperative deep venous thrombosis of the lower limbs was diagnosed in 21 patients (17.5%) and was treated by anticoagulant therapy and/or elastic stockings without long-term sequelae. They also found that tumor recurrence occurred in 67 patients at a mean follow-up of 32 Ϯ 4 months. Survival rates were 55% at 5 years and 42% at 10 years, respectively. Hollenbeck et al 15 reported that patients undergoing complete resection had 3-year and 5-year disease-specific survival rates of 76% and 33%, respectively.
Metastatic disease of leiomyosarcoma of the IVC frequently involves the liver, lung, lymph nodes, or bone. 16 Metastasis is an important factor influencing the survival rate.
